Disorders of the basal ganglia (BG) alter perception and experience of emotions. Left hemisphere BG (LBG) stroke is also associated with depression. The interplay between depression and alterations in emotional processing following LBG stroke was examined. Evoked affective responses to emotion-laden pictorial stimuli were compared among LBG stroke and healthy participants and participants with stroke damage in brain regions not including the LBG selected to equate depression severity (measured using the Hamilton Depression Scale) with LBG damage participants. Brain activity { [O 15 ]water positron emission tomography, PET} was measured in LBG stroke relative to healthy participants to identify changes in regions associated with emotion processing and depression. LBG stroke subjects reported less intense emotions compared with healthy, but not stroke comparison participants. Depression negatively correlated with emotional experience for positive and negative emotions. In response to positive stimuli, LBG subjects exhibited higher activity in amygdala, anterior cingulate, dorsal prefrontal cortex, and insula compared to healthy volunteers. In response to negative stimuli, LBG subjects demonstrated lower activity in right frontal-polar region and fusiform gyrus. Higher baseline activity in amygdala and ventral and mesial prefrontal cortex and lower activity in left dorsal lateral prefrontal cortex were associated with higher depression scores. LBG stroke led to blunted emotions, and brain activity alterations accounting for reduced affective experience, awareness and depression. Depression and fronto-limbic activity changes may contribute to emotional blunting following LBG stroke.
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Introduction
Individuals with damage to the basal ganglia (BG) often show changes in a variety of behavioral and psychological domains (Rosenblatt and Leroi, 2000; Ring and Serra-Mestres, 2002; van Duijn et al., 2007; Aarsland et al., 2009) . Consistent with views positing that functions of the BG extend beyond motor control (Bhatia and Marsden, 1994; Sprengelmeyer et al., 1996; Berridge and Robinson, 2003; Paulsen et al., 2006) , damage to the BG including the left BG (LBG) has been associated with alterations in emotion processing (e.g., perception and experience) (Sprengelmeyer et al., 1996; Calder et al., 2000) . Lesions of the BG, especially the LBG, also increase risk for depression (Starkstein et al., 1991; Fang and Cheng, 2009; Nishiyama et al., 2010) .
Given that mood and emotion processing changes often occur often simultaneously in the same individual with LBG damage, the interplay between depression and emotion processing changes following LBG damage needs further examination. To begin, because depression has been consistently associated with changes in emotion perception (Gotlib and McCabe, 1992; Gur et al., 1992; Mikhailova et al., 1996; Hale, 1998; Bouhuys et al., 1999; Langenecker et al., 2005) , emotion processing deficits generally attributed to BG damage (Sprengelmeyer et al., 1996; Calder et al., 2000) may actually be related to depression brought on by the damage to the LBG. Therefore, changes in emotion perception and experience observed after LBG damage (Calder et al., 2000) may be in part due to LBG stroke-associated depression.
The present study sought to better characterize the association between depression, emotion processing and LBG damage using a number of approaches. The analyses were designed to (1) confirm that LBG damage is associated with emotional processing deficits; (2) ascertain whether LBG critically subserves emotion processing abilities independent from depression; and (3) examine the extent to which brain activity following LBG stroke is associated with depression. Confirmation of the first point entailed the investigation of 6 subjects with damage restricted to the LBG and 12 age-equated and sex-matched volunteers without cerebrovascular damage who 
